The Learned Society Board of the Institute has recently authorised the establishment of a new Aviation Panel for a period of three years. It has been feZt for a number of years that the Institute has not been sufficiently prominent in the advancement of the considerable use and application of measurement techniques and control technology which is made in aviation. Here Professor McLean -the Chairman of the new Aviation Panel -provides an insight into the nature of aviation today; indicates what is likely to happen in this important field in the next ten years; and goes on to discuss the objectives, proposed membership and activities of the Institute's new Panel.
Aviation
Aviation encompasses every activIty relating to the transportation of people or goods by air. The aim of that transportation can be peaceful or offensive. It is a world-wide activity and requires those who are involved to be highly skilled and capable of assuming high levels of responsibility. The standards required for safety and efficiency have to be high throughout the world, even though many of the countries involved may not be technologically advanced.
Aviation is important in its use of advanced technology, its need for highly skilled engineering and scientific personnel, its impact on the envi-ronment, its military capacity for destruction, its financial demands, its impact on the social habits of every nation, and its safety imperatives. It involves aeronautics, avionics, economics, information technology, legislation, materials science, meteorology, military strategy, finance and politics.
In aeronautics the concern is wholly with fixed and rotary wing vehicles and with the ground and air support systems such aircraft require to operate. There are special considerations relating to offence and defence for military aircraft. 
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trolled environments which need complex and sophisticated operational organisations to function. Not to be involved in aviation at some level is now virtually impossible for any modern, forward-looking state. If a developing country cannot gain access to enhanced technology, it cannot overcome its economic disadvantages. But the powerful forces of industrial and financial globalisation are creating such pressures in the world-wide aviation industry that existing national aviation companies face a difficult future without being involved to some degree in international collaboration.
Those countries which have no aviation or supporting educational and training programmes in place will find it increasingly difficult to contribute to future aviation developments, even if collaboration were possible. Table 2 : Technologies in UK National Strategic Technology Acquisition plan.
The global nature of aviation
The world's present population of aircraft consists of the classes shown in Table I . The majority of general aviation aircraft are located in the USA. Although product liability laws in that country had a severe effect on the sales of new aircraft, recent legislation has caused the production of such aircraft to resume and remain an American strength. Since reasonable financial returns over development and production costs can only be obtained from large production runs, the aircraft have to be relatively inexpensive and the market large. Such a market exists only in the USA.
The production of military aircraft is subject to political determination, but in the present state of near world peace, military needs are satisfied by US, CIS and European aircraft. New combat aircraft such as the EFA, the F22 and the JSF are all collaborative venture aircraft. In transport terms, the C-13OJ, the C-141 and the C-17 are the dominant types; the European FLA has not yet reached a final design. Military helicopters such as the Apache, the Merlin (based on the EH 101) and the Eurocopter Tiger are available and now in service. The largest area of aircraft procurement (in terms of numbers, if not in value) is in training aircraft. The area of training aircraft is a very considerable one for future world-wide purchases.
In considering civilian aircraft, it needs to be understood that passenger traffic has been growing since 1993 at over 5% per annum. Recent figures from lATA indicate that airlines anticipate an average passenger traffic growth of about 6.5% per year (even taking into account the recent downturn in the economics of the ASEAN nations), exclusive of charter operations. Annual domestic passenger traffic is still expected to increase from 1.29x10 9 passengers in 1995 to 1.72x10 9 passengers in 2000, while international traffic is expected to grow in the same period from 397xl0 6 to 522x 10 6 passengers.
If a conservative growth of 5% per year over the next 20 years is assumed, then 18,500 new passenger aircraft will be required by 2015 to satisfy that demand. When the costs of the engines, equipment and technical support associated with the acquisition of such a number of aircraft have been added, it is predicted that the market value of these aerospace products over the period will be between $120 and $190 billion. Of the total number of aircraft required (l0,000 additional plus 8,500 to replace older aircraft), about 5,450 will be widebodied, 4,350 single-aisled, 3,250 regional jets with a seating capacity of between 50 and 110, and about 5,450 turbo-props.
Future of UK aerospace
The UK aerospace industry has a share of about 20% of the world market. Although it exports over 70% of its products, it relies upon collaboration, mostly with European partners. Despite this, however, Britain has great concern for the future of aviation and its aerospace industry, and that of its European partners, in view of the dedicated aim of the US government "to ensure (its) continued leadership in aeronautics" (US National Science & Technology Council Paper 1995) .
In 1992 the Stollery Committee considered future plans for developing and maintaining the UK aerospace industry and proposed the creation of a National Strategic Technology Acquisition plan for aviation. This plan was based on the following three categories: Examples of what might be appropriate for consideration as pure and strategic and applied research in aeronautics are presented next.
In defence systems it requires mathematical modelling, simulation and synthetic environment technologies to model a modem battlefield. These same techniques can be used to study highly complex systems with many interactions which are only imperfectly understood, such as an air transportation system, which is usually taken as comprising the three elements: aircraft, airports and air traffic control. These elements are necessary for the safe and economic transport of passengers, baggage and cargo.
World-class technological capabilities in materials, propulsion and aerodynamics are pre-requisites for high performance. The ability to produce low-weight, high-performance and environmentally acceptable systems relies upon improvements to materials and the associated manufacturing processes for structural and temperature-critical applications. To satisfy the requirements for efficiency, reduced noise and emissions requires advanced engine techniques and aerodynamic design. The Society of British Aerospace Companies (SBAC) has supported three projects which are intended to support this technology acquisition. These projects are: o The Powered Wing. Here it is intended that the key elements of any wing design for a future large transport aircraft will be integrated. These elements include advanced structures, wing systems, landing gear and powerplants.
o Flight Crew Environment. In this project avionics are used to achieve the safety, the cost-effectiveness and the mission effectiveness of the aircraft.
o Ultra Reliable Aircraft. It is intended by 2010 to have doubled the reliability levels of military aircraft and, in the same period, to have increased the levels of reliability of civil aircraft by at least 50%.
Cockpit technology
The use of glass cockpits to provide the necessary display of flight information to pilots is universal in new aircraft, and will be the standard in cockpits for the future. However, new methods of pilot control are very probable. The most likely new forms 'of pilot input will be speech-based control in which a voice input system will cause an appropriate control action in response to a spoken command. Any Automatic Speech Recognition (ASR) system depends crucially on: o Signal acquisition o Signal processing o Pattern matching.
For aerospace applications, the key determinant of performance of such a speech recogniser is the Sentence Recognition Rate: isolated word recognition requires a pause of 100-250ms between spoken words, which is completely unacceptable for cockpit work. Continuous speech recognition does not require pauses, The vocabulary required would be considered large, i.e. involving 1000-5000 words.
Speech recognisers will always make mistakes. To provide assurance that the spoken command has resulted in the correct action it is necessary, except for the simplest action, for the pilot to be able to monitor the recogniser output, and to have available some method of correcting any per-
Function Segment Equipment
Communications Airborne FMS, FANS-l equipment, AMSS voice/data, VHFIHF voice/data receivers, Mode-S transponders, ADS, Satcom antennas, GNSS, ARINC databases.
Ground-based VHF digital radio for voice/data, Satcom ground stations, CPDLC workstations, ATN/AMSS data/voice FTPS, RDPS, ATIS, weather systems.
Navigation and Airborne GPS/GLONASS. INS, barometric altimetry, MMR, DGPS, EGPWS. Landing Aids
Ground-based
Satcom ground station integrity monitoring, MLS differential ground stations.
Surveillance
Airborne ADS, CDIT, ACAS/TCAS.
Ground-based Mode S, signal processors, displays and HMI tools. The Aviation Panel the cost of providing a basic FANS ing its objectives in the time suggestavionics suite can range from $1 mil-ed, then the Institute should have benlion for a widebody jet to $200,000 efitted from the following: for a commuter aircraft. Such a suite • An increased presence in the aviawould allow the aircraft to be con-tion community, particularly in the nected to the ACARS (Aircraft City and air transport organisations. Communication And Reporting • A number of Transactions papers in Service) network and a GPS datalink. new areas with world-wide appeal. Implementation of the Wide Area 0 • Three successful symposia on sub-Augmentation System (WAAS) by the jects of immediate concern to the avi-FAA is expected in the near future, to ation community, with an increased be shortly followed by the Local Area base of attendees for future symposia. Augmentation System (LAAS). An • A new area of recruitment from indication of the technology involved qualified post-graduate European aviin the CNS/ATM market may be ation management students. gained from a study of Table 3 .
• An organisation in place to develop future activities in the field. Future activities should be undertaken in a European context with the specific aim of providing particular representation of expertise in simulation, aircraft safety, human factors, aircraft economics, air traffic management and aircraft finance and insurance to European government and aviation organisations. This Panel will attempt in the proposed three-year period to carry out a number of activities which will result in the Institute's becoming a focus for those broad aviation functions which rely upon measurement and control for their effectiveness or safety, but which may not be regarded as aeronautics or aircraft engine manufacture.
At present aeronautics and related technologies, such as manufacturing engines and ancillary equipment, are represented chiefly by the Royal Aeronautical Society, the lEE and the IMechE. All these areas are heavily dependent on the use of measurement and control for their implementation. The inclusion of the last two items reflects the needs of the City and their importance to aviation world-wide.
Initially the Aviation Panel will have a membership of six, with each member involved specialising in one of the areas listed, and a chairperson who has a good general knowledge of aviation.
If the Panel is successful in achiev-Air traffic management (ATM) systems ceived errors. The output can be presented visually or aurally. For simple commands no output feedback is needed: if the situation changes, the system has worked; if it doesn't, the command can be repeated. Almost every aspect of continuous speech recognition represents a considerable area of research for the application of this technology to aerospace systems. The position and orientation of the head can also be used as a method of interfacing with computers, particularly in the military aerospace environment. The instrumentation associated with such head tracking is now a relatively mature technology involving helmet-mounted sights, for example, either mechanical linkages or magnetic sensors to provide translation motion and head orientation. Further development of this technology may lead to its application in civil aircraft, and its extensive use in military aircraft to such a degree that a virtual cockpit may be achieved. Although optical head tracking is possible, its use in aircraft is limited because of its susceptibility to strong sunlight, particularly at high altitude, and its proneness to interfere at night with other cockpit systems which use infra-red.
An entirely new aerospace market sector is evolving at present and will assume considerable significance in the future: this market sector is satellite-based air traffic management (ATM) systems. Such systems are known as CNS/ATM (Communication, Navigation and Surveillance) or FANS (Future Air Navigation Systems). There are two areas of great technological importance: o The space-based segment which involves the development of a second generation of geostationary navigation satellites to replace the GPS/GLONASS constellation and communication satellites to link ground-based information with the aircraft.
o The corresponding avionic equipment for the aircraft.
It has been estimated by lATA that
